ABSTRACT
INTRODUCTION 1.1 Motivation
Mobile payment is a relatively new area of research. Although mobile payment systems provide flexibility and convenience, they still cannot compete with the traditional payment services [1] . Some authors argue that mobile payment adoption research is in its infancy [2, 3] , even if the number of studies has increased in the last couple of years [4] . The technology supporting the mobile payment systems has evolved in the last few years, following the emergence and expansion of a full new range of mobile and smart devices, some of them already using technologies like Near Field Communication (NFC) [5] .
NFC is a very short-range type of radio communication that enables contactless cards and NFC mobile devices to communicate, exchange data, and share resources, and it represents the technology of future which will introduce a completely new way of communication, business, trade, marketing, arts, health, social care, security, and the like. The implementation of NFC chips in all new mobile phone devices makes a platform for introducing a range of new services based on this technology.
The development history of NFC technology is associated with NFC contactless cards that have provided the first technological platform and user experience of this technology. The question is how do the NFC and its mobile application contribute to the development of market dynamics? On a global scale, as well as in small isolated markets, the basic assumptions are that the NFC technology migration from contactless cards to mobile phones will be gradual and will depend on two very important factors: -The development of the NFC mobile phone market, i.e., the increase in the number of mobile phones with NFC chips and interest of end users to have such phones, and -Awareness of users who may be interested in the transition to a new technology, driven by the benefits it offers them, particularly in terms of multi-functionality and security. Reviewing the related literature, the only published articles concern the understanding of the determinants of customer adoption and intention to recommend mobile payment technology [5] , adoption of NFC mobile payment system by the end user [1] , mobile technology acceptance model -an investigation using mobile users to explore smartphone credit card [6] , a neural networks approach for predicting the determinants of the NFC-enabled mobile credit card acceptance [7] . Although there has been a lot of coverage on consumer acceptance of mobile payments, there are few studies providing guidelines to interpret NFCbased mobile payment adoption [8] . Having reviewed the existing literature in terms of NFC technology adoption is given as well. Section 4 provides a description of the forecasting procedure using the Norton-Bass diffusion model. Section 5 includes the obtained results and discussion. The forecasted results are evaluated in Section 6, followed by the conclusions at the end of the paper.
RESEARCH BACKGROUND
The NFC standard was established in 2003 and is defined in the standard ISO/IEC 18092. It is compatible with ISO/IEC 14443 and ISO/IEC 15693 and with Sony FeliCa contactless smart cards [10] . In that way, NFC can use the existing RFID (Radio Frequency Identification) infrastructure, eliminating the need for any specific technical conditions or its own infrastructure. A key advantage of NFC devices is that they can read RFID transponders and emulate them.
Apart from the above, the key NFC advantages for end users are [11] : -Versatility: NFC is a protocol for communication between devices that can be used in the widest spectrum of human activity; -Intuitiveness: NFC does not require more than a simple touch at the touch tag to set up interaction between devices; - The NFC technology offers a range of various possibilities in creating new services when contactless smart cards are concerned, but it provides the biggest advantage to mobile applications within m-business. NFC mobile phones are used for interaction with posters, magazines, and even with products in shops. With such interactions, certain requirements are initiated or specific related information is requested in real time [13] . In addition, the NFC technology enables mobile phones to be transformed into electronic wallets for payment of a wide spectrum of products and services, adoption, we found only articles aimed at researching the willingness of consumers to accept m-payment and NFC technology. There are no papers dealing with consumers' willingness and intention to switch from one kind of NFC technology to another, i.e., from NFC contactless cards to NFC mobile phones, and that was the motivation for this paper.
Research objective and questions
The Serbian market is rather shallow, both in the area of card management business and in the mobile application management business. Even though there are pilot projects of NFC technology usage on the contactless card platform, the market expansion is quite slow. Among numerous small projects, two larger projects are emerging, and they are based on the contactless card platform: Intesa-MTS-Maestro-PayPass payment cards and BusPlus cards for public transportation services in Belgrade, Serbia. On the other hand, it has been established that the number of mobile phone subscribers is higher than the total number of inhabitants. According to RATEL (Regulatory Agency for Electronic Communications and Postal Services) data, the penetration of mobile phone subscribers in the year 2010 was 132.24%, in the 2011 it amounted to 142.99%, 126.19% in 2012, 128.09% in 2013, and 130.76% in 2014 [9] . This substantial technical capital of the market raises the question regarding the dynamics and range of development of the NFC mobile phone market in Serbia. Based on the above assumptions, the research objective is providing a deeper understanding of the factors facilitating the current consumer's transition from one method of mobile payment to another, both based on NFC technology, and forecasting the NFC mobile users' demand on the Serbian market.
In order to achieve the research objective, there are some research questions which should be addressed, as follows: -Today, customers are unlikely to switch to NFC mobile payment unless additional services add value and give them a reason to do so. Can we expect significant customer transition from NFC contactless cards to NFC mobile phones? -Beside traditional forecast models, which model is the most appropriate to combine prediction theory and social factors for assessment of the number of users switching to NFC mobile phones? This paper proposes a novel approach to forecasting the number of new users of NFC mobile phones based on fuzzy logic and diffusion theory.
The paper is organized as follows. Section 2 provides background knowledge that supports the reasoning behind our research. A description of the fuzzy logic approach is presented in Section 3. An estimation of the relevant parameters for NFC technology Future users will obviously be compelled to use this new technology and its significant advantages and possibilities [18] . The initial introductory phase has to be properly promoted in order to dispel any fear of misuse and encroachments on clients' privacy due to use of data concerning them and their reactions, buying behavior, and habits. The issue of encroaching on client privacy may actually be the biggest obstacle in fast implementation of new services on the NFC platform [19] . Privacy and safety are central issues in clients' perception of the use of NFC-based services. Apart from promotion activities, user education will be necessary, and that should provide a full integration of clients in the m-business model.
Fuzzy logic
There is a need to investigate the antecedents of NFC mobile payment adoption in the context of NFC contactless cards and NFC mobile phones in order to provide more insight into the intention of consumers to switch to NFC mobile phones. There is a paucity in the research of NFC-enabled mobile phones, and limited studies [20, 21] have been conducted so far. Although there are many studies on technological innovations, we found none concerning the substitution of one NFC technology by another. Hence, this study will serve to narrow the research gap by presenting a possible way to predict the number of NFC mobile phone users, using diffusion theory and fuzzy logic.
Fuzzy logic was first proposed by Lotfi A. Zadeh, from the University of California at Berkeley [22] . He elaborated his ideas in a paper from 1973 that introduced the concept of "linguistic variables", which in this article equates to a variable defined as a fuzzy set. The papers [23] and [24] presented the first application of the fuzzy set theory in the control of a dynamic process. In recent literature, quite a few papers that use fuzzy logic for forecasting have been published. The paper [25] describes an application of evolutionary algorithms to predictive modeling of user behavior in a business environment. Predictive models are represented as fuzzy rule bases, which allow for intuitive human interpretability of the results obtained, while providing satisfactory accuracy. The authors of the paper [26] developed an expert system to forecast demand by neuro-fuzzy techniques. Finally, an excellent literature survey of fuzzy logic applications on the prediction process can be found in [27] . In this paper, we use fuzzy logic to obtain the relevant parameters of the Bass model in order to forecast NFC adoption.
Diffusion theory
Diffusion theory is often used to forecast the demand of a new service/technology. Marketing managers need a basic understanding of the principles of technology change and adoption [28] . These actions as well as the integration of debit/credit cards for payment of goods and services at point-of-sale devices [14] . From an end user point of view, the introduction of NFC interfaces should bring improved convenience and functionality and replace plastic cards (for payment, ticketing, transport, etc.). An example of the improved functionality is displaying real-time information about mobile NFC services using applications in mobile handsets, which is something that is not possible with plastic cards as these do not possess display capabilities [15] .
There are two directions of mass NFC technology use: smart contactless cards and mobile phone devices. Smart cards present a simple solution that will lead to a massive usage of this technology, but due to technical and technological limits they will very soon be replaced with mobile phone devices which will be the basic standard for personal communication, identification, and business interaction in the sphere of electronic business [16] . The results of the study conducted in the paper [8] revealed that intention to adopt NFC mobile payments is affected the most by product-related factors, personal-related factors, and attractiveness of alternatives.
There are three recognized phases in the development of the NFC technology which will be a driving force of e-smart business development [17] : 1) Contactless card phase -we are in this phase at the moment, and it will enable the numerous advantages of this new technology to be assessed. 2) The phase of adding the NFC chip in mobile phones -as a hardware/software addition which is optionally built into phones. After the pilot projects, this phase has already come into practice, and it represents the adaptation phase for both service users and the overall market of service providers. 3) Integration phase of the NFC chip into mobile phones -as the last phase of the NFC technology development which is bound to change the entire approach in m-commerce and open a way to rendering integral services within e-smart business. In expert circles, 2011 has been declared as the year when the mass use of the NFC technology started and a new m-commerce market was created. As of that year, almost all mobile phone manufacturers have been implementing NFC chips in their mobile devices.
The biggest danger of introducing NFC technology is consumers' acceptance of this new service. That fear is justified since it is reasonable to expect that the initial phase of accepting the NFC technology will take some time. Even though NFC mobile payments are invested into by collaboration between mobile network operators (MNOs) and banks, there is still a poor understanding of consumer motivation for NFC mobile payment use. In addition, the adoption of NFC mobile payment is still not widespread despite its documented potential [8] .
Fuzziness is best characterized by its membership function. Membership functions were first introduced in 1965 by Lofti A. Zadeh. Membership functions characterize fuzziness (i.e., all the information in a fuzzy set), whether the elements in fuzzy sets are discrete or continuous [21] . The most common shape of membership functions is triangular, although trapezoidal and bell curves are also used, but the shape is generally less important than the number of curves and their placement. A fuzzy rule is defined as a conditional statement in the form: IF x is A, THEN y is B, where x and y are linguistic variables. A and B are linguistic values determined by fuzzy sets on the universe of discourse X and Y, respectively.
The processing stage is based on a collection of logic rules in the form of IF-THEN statements, where the IF part is called the antecedent, and the THEN part is called the consequent. A typical fuzzy logic process has dozens of rules.
There are several different ways to define the result of a rule, but the one used in this paper is the most common Mamdani max-min inference method, in which the output membership function is given the truth-value generated by the premise [38] (see The results of all the rules that have fired are defuzzified to a crisp value by one of several methods, but we used the very popular centroid method, in which the center of mass of the result provides the crisp value (see Figure 2) .
Here, we propose a new approach for forecasting the percentage of users who will decide to use a new kind of NFC technology, named mobile NFC, and it is based on fuzzy logic. Fuzzy logic is applied in order to model unprecise and linguistic variables. As can be seen from Figure 3 , the percentage of users who will decide to use new NFC mobile technology depends on their preferences, satisfaction, and willingness. All these merits are impossible to express by crisp numerical values. The design of a prediction model based on fuzzy logic requires compliance to precise methodology. In particular, the choice of input variables, membership-type functions for these variables, the vocabulary used, and the intervals to be applied in the fuzzification phase very significant. It is also important to clarify the rules to be applied and membership-type function for the output variable.
can help to forecast market share. The most important model in this stream of research is the basic Bass model [29] . The Bass diffusion model describes the empirical adoption curve by using two important factors: innovation and imitation parameters. The diffusion of an innovation has been defined as the process by which that innovation is communicated through certain channels over time among the members of a social system [30] . In practice, new products or services are often substituted with more advanced products and services. In terms of practical impact, the main application areas of innovation diffusion modeling and forecasting are the introduction of consumer durables and telecommunications [31] . New product growth across technology generations occupies a growing interest among marketing scholars [32] [33] [34] [35] [36] . New generation technologies give users better products that they value more. When new technologies become available, it provides a potential for adopters of earlier technologies to substitute those earlier technologies with new ones. In the paper [37] , the authors modified the Bass model to apply it to successive generations of technology. In this paper, we focus on the Bass diffusion model and its extension [37] , which includes both substitution and competition.
ESTIMATION OF RELEVANT PARAMETERS
Fuzzy logic provides a formal methodology for representing and implementing a human's heuristic knowledge on how to control or predict some phenomena. It can be used to model systems that are hard to define precisely. As a methodology, fuzzy logic incorporates imprecision and subjectivity into the model formulation and solution process. Fuzzy logic represents an attractive tool to aid research in forecasting when the dynamics of the environment limit the specification of model objectives, constraints, and precise measurement of model parameters.
Fuzzy logic is unique in its ability to utilize both qualitative and quantitative information. Qualitative information is gathered not only from the expert operator strategy, but also from the common knowledge.
The fuzzy logic process is very simple conceptually. It consists of three stages: input stage, processing stage, and output stage (see Figure 1) . -Innovativeness -estimation of the number of innovators as new technology development starters; -Safety -different aspects of general safety and safety by levels of usage; -Simplicity -estimation of user-friendly approach to technologies through usage and maintenance; -Usage speed -assessment of simplicity through usage speed; -Flexibility -estimation of technology adjustment to specific requirements; -Accessibility -determining the technology accessibility from technical and user aspects; -Difference -assessment of differences in order to define specificities of technologies; -Reliability -estimation of system reliability in critical situations; -Prestige -assessment of user status through use of these technologies; -Risk -assessment of faults in using technologies from the aspect of functional safety; -Multi-functionality -evaluation of benefits of these two technologies from the aspect of functionality; -Technology limitation -aspects of technical and user functional limitation; -Marketing applicability -estimation of the possibility for application of promotions, issuance of coupons and vouchers, initiation of promotion actions, information placement, and the like; -CRM -estimation of user satisfaction through customer relationship management; -Notification -assessment of notification possibilities for users, service providers, and third parties; -Compatibility -comparability and functionality evaluation against similar or complementary technologies;
Data gathering
For the purpose of NFC technology prediction, a survey of the Serbian market was carried out. The survey is based on researching a representative sample of 1,000 respondents with the following age, gender, and educational structure: -30% of respondents up to the age of 30, 30% of respondents between the ages of 30 and 40, 30% of respondents between the ages of 40 and 50, and 10% of respondents over the age of 50 (such division is a consequence of striving to poll respondents of working age, namely potential users of contemporary communication technologies); -The gender structure was as follows: 51% female respondents, and 49% male respondents (division was made according to official statistical data in Serbia) who were evenly assigned to age groups; -The educational structure was as follows: 50% with secondary education and 50% with higher education -division into these two categories is a product of the intention to have more objective respondents' answers, where the corrective factor shall not be the level of education. The use of NFC technology via the contactless card platform on the Serbian market is very small. Therefore, after the sample selection we explained the NFC technology with all parameters and possibilities of usage to respondents. The model and the NFC technology used on the contactless card and mobile phone platforms were presented to respondents through the following usage parameters: -Knowledge and technology recognition -estimation of new technology recognition; -Loyalty -determination of belonging to user groups from the recognition aspect; Figure 2 -Mamdani max-min inference method [38] variables to the second part. The second part of the model is also a fuzzy logic system, which is used to obtain preference for user transition to the new mobile NFC technology (see Figure 3) . The output value (preference for user transition to the new mobile NFC technology) depends on the relation between the security of existing (contactless NFC) technology, satisfaction with existing technology, and the willingness to accept new (mobile NFC) technology.
In terms of fuzzy logic, each of these input parameters are individually analyzed and reformulated. Security of existing contactless technology is the output value of the fuzzy logic system in which the input pa- -Interoperability -evaluation of functionality with other software and hardware -internet applicability and the like; -User costs -determination of costs of using certain technologies from the aspect of users; -Migration cost -determination of costs that occur during the transition process from one to another technology from the aspects of users and service providers; -Operator cost -determination of the technology exploitation costs from the aspect of the banks, providers, and telecommunication companies. Using the Delphi method [39] or iterative procedure of congregating expert opinion through a series of questionnaires, the main goal was to determine those parameters which are the most relevant for the prediction of the number of users to transit to the NFC mobile technology. In this way, nine parameters were adopted as variables for the fuzzy logic model described in the next subsection.
Choice of input variables
Modeling a prediction system based on fuzzy logic consists of identifying input values, membership-type function, and linguistic variables for each input.
The model analyzed in this paper consists of two parts. The first part represents three fuzzy logic systems. The first logic system consists of the inputs of risk, reliability, and compatibility. The second logic system consists of the inputs of multi-functionality, marketing applicability, and limitations of existing technology (like contact credit cards, contactless credit cards, etc.). The third logic system consists of the inputs of cost of migration, innovation, and prestige). These three fuzzy logic systems determine the values of the output variables that are at the same time the input 
Figure 3 -Fuzzy logic model for forecasting purposes
The output variables of the previously described fuzzy models are at the same time the input variables of the next fuzzy model, which determines preference for user transition to the new mobile NFC technology. These variables are explained in Table 2 .
Finally, the output variable is defined as the user preference for transition to the new mobile NFC technology (percentage of users who will decide to use new NFC technology), and it is divided into five intervals: very low, low, average, high, and very high. To define the output variable membership functions, we used triangular fuzzy numbers. Figure 4 shows the membership functions of the user preference for transition to the new mobile NFC technology. The intersection and threshold subsets are defined based on experimental study and analysis.
Figure 4 -Membership function

FORECASTING OF ADOPTION OR SUBSTITUTION
The mathematical structure of the Bass model is derived from a hazard function corresponding to the conditional probability that adoption will occur at time Finally, willingness to accept new, mobile NFC technology is in relation with three input parameters: -Cost of migration -user estimation of relative costs that occur during transition process. -Innovation -user assessment of their own innovative attitude. -Prestige -assessment of new technology prestige.
Input membership function
The most important step in the formation stage of the fuzzy logical system is to properly define the fuzzy rule set. The fuzzy rule set was formed based on "ifthen" rules. For each of the mentioned input variables that characterize the three fuzzy logic models, we defined the appropriate intervals. All input variables were separated into three classes: small, medium, and high, and they are measured in percentages, which are scaled in the range from 0 to 1 ( Table 1) .
We formed membership functions for each of the input variables, and we used the triangular shape (for the forming and testing phase of the logical model we used the Matlab r2008a software). The following tables show membership functions for each of the input variables. The authors determined the values of the membership functions based on long-standing experience and expert opinions. This is a major characteristic of fuzzy modeling. All is based on subjective expert opinion. 
where N 1 (t) and N 2 (t) represent the cumulative adoptions in the first and second technology generations, respectively; m 1 and m 2 refer to the market potential of the first and second generations, respectively; x is the time at which the second generation is introduced. Generally, the solution of the cumulative distribution function F i (t), for each technology generation I, is given by Equation 6 [34]: The estimation of the Bass diffusion parameters was done by linear regression [41] based on the historical sales data for contactless cards [9] . The results are presented in Table 3 .
t given that it has not occurred yet [40] . If f(t) is the density function of time to adoption, and F(t) is the cumulative fraction of adopters at time t, the basic hazard function underlying the Bass model is [29] :
From the differential Equation 1 with the initial condition F(0)=0, the solution of purchase cumulative distribution function F(t), cumulative demand forecast, i.e., forecasted number of users N(t), and non-cumulative adoptions S(t), can be found, as follows [41] :
This model has three key parameters: the parameter of innovation or external influence (p), the parameter of imitation or internal influence (q), and the market potential (m). Parameter q reflects the influence of those users who have already adopted the new technology (i.e., word-of-mouth communication from previous adopters), while p captures the influence that is independent from the number of adopters (i.e., external communication) [40] . These three parameters could be estimated using historical sales data. The size of the market potential m is the most critical element in forecasting matters.
Norton and Bass [34] extended the basic Bass model to incorporate the idea of competing generations of technology. Key simplifications include only permitting a shift from the first to the second generation. The diffusion parameters can be different for each generation. It is assumed that each generation has its own market potential, i.e., potential adopters of earlier generations can shift to newer generations through substitution. This paper assumes two technology generations. The first generation of the technology is introduced at t=0, and the second generation is 
RESULTS AND DISCUSSION
After fuzzy rules are formed, it is possible to determine the necessary percentage of users that will make the transition to the new mobile NFC technology. Thus, we formed 108 fuzzy rules in total. To obtain the best possible results, output and input membership functions were tailored. In addition, it is important to note that it was necessary to revise some rules in order to achieve satisfactory results. According to these results, 84% of users who participated in the questionnaire will migrate to the new mobile NFC technology. The rest of the surveyed users, 16% of them, will continue to use NFC contactless technology in the future.
The conducted survey clearly shows the possibility of predicting the phase of NFC contactless cards and establishing additional services on the NFC mobile phone platform. This radical step forward can also be explained by the fact that, without any additional marketing activities (actions) and introductions of new m-services, smart phone usage proportion in the total number of mobile phones in Serbia in the year 2015 increased from 15% to 33% [9] .
Based on the statistical data, we performed the forecast for NFC cordless technology until the end of the year 2024. Building upon the Norton-Bass diffusion model, we proposed an innovative approach, which encompasses a fuzzy logic model for estimation of the imitation parameter. Based on such approach, we performed the forecast of the NFC mobile phone demand on the Serbian market until the end of the year 2024. The obtained results for the cumulative number of users of the two competing technologies are shown in Figure 5 .
The obtained results are: -The implementation of the NFC mobile technology started in 2012 and will reach the level of NFC contactless card in 2018;
The obtained regression parameters based on 
According to the above equations, we calculated that p 1 =0.023848781, q 1 =0.331306724, and m 1 =2.570277578.
In order to forecast the total number of NFC mobile phone users, it is necessary to estimate the required Bass diffusion parameters values. To estimate the Bass innovation parameter, p 2 , we used the analogy with a similar service, such us the previous technology, the contactless card. Because of that, it is considered that users will accept the new technology in the same way. This is followed by the assumption that p 1 =p 2 =0.0238. The Bass imitation parameter, q 2 , obtained by the fuzzy logic approach, reflects the influence of those users who will adopt the new NFC technology during the time (i.e., word-of-mouth communication from previous adopters). As a result of this approach, the innovation parameter q 2 =0.84 is obtained.
The market potential for NFC mobile phones is based on the projection for the Serbian smart phone market, according to [9] , and it is m 2 =1.103. The market potential for NFC mobile phone technology should increase after the new technology is introduced due to the greater possibilities of the new technology, marketing actions like advertising and promotional efforts, wider distribution, and reactions that follow the new technology. The values obtained by MAPE can be evaluated by using the scale of judgment of forecast accuracy, as shown in Table 4 . The Durbin-Watson test should be used to check for systematic errors [45] . The test assumes calculating the value 
The Durbin-Watson (DW) statistic lies in the range 0-4. A value of nearly 2 indicates that there is no first-order autocorrelation. An acceptable range is 1.5-2.5. If the DW statistic gives an unsatisfactory test result, suitable adjustments must be made to the data and the analysis should be repeated. The forecasting results evaluations are given in Table 5 . The Norton-Bass model has a highly accurate forecast (MAPE) and low forecasting error (MAE). The Durbin-Watson test result is lower than 1.5, which indicates the presence of positive autocorrelation.
According to forecasting results evaluations, we found that the Norton-Bass model is accurate for the problem treated in this paper.
CONCLUSION
As a product of NFC technology implementation in m-commerce business models, a need arises for expanding the B2B2C business model towards service integration with the aim of creating new products and markets and tuning to user needs, particularly on local markets such as Serbia. Development of new -After 2018, the NFC contactless card technology will start to decrease. At the same time, the number of NFC mobile technology users will be growing, and in 2024 it will amount to 3.4 million users. From the development economy and efficiency aspect, it must be taken into account that the development of a new NFC business service in Serbia on the NFC mobile phone platform would also cause enormous savings, particularly in the costs of replacing the contactless card technology with NFC-enabled mobile phones, as well as cost savings and increased efficiency by using the multi-functionality option, in particular on the NFC mobile phone platform.
Apart from the positive survey results shown in this paper, it must be taken into account that there are corrective factors that may influence the total market potential. First of all, the survey covered a sample of actively working and well-educated population, because of their easier perception of a new technology which may be abstract to average users. Therefore, it should be taken into account that this can be a corrective factor in the survey, given the official statistic data showing that in the total population corpus there is a substantial number of people with lower education and older people. However, that can also be taken as a realistic projection, since the target group of the NFC technology development will certainly be the segment of actively working and educated population. Apart from these corrections, the subject of the next study can also be a projection of the dynamics of introducing these systems in Serbia. This would contribute to perceiving a real picture of introducing the NFC technology on the mobile phone platform in Serbia.
EVALUATION OF FORECASTED RESULTS
In order to evaluate the precision of the obtained results, we performed the MAE (Mean Absolute Error), MAPE (Mean Absolute Percentage Error), and Durbin-Watson tests. Two standard error measures, MAPE and MAE, are employed to quantify the deviation in the data units. The lower the value of MAE or MAPE, the better fit of the model is achieved.
MAE calculates the mean absolute error function for the forecast and the eventual outcomes [43] . MAPE calculates the mean absolute percentage error (deviation) function [44] . MAE and MAPE tests are calculated by Equations 9a and 9b. communication services/products requires many years of efforts and considerable financial investments, and in that process it is necessary to pay attention to the relevance of forecasting the market reaction in regard to a new offered service. This paper presents a new approach for evaluation of the NFC technology imitation parameter by applying fuzzy logic. The obtained results have shown that 84% of the total number of mobile phone users in Serbia is ready to transit from NFC contactless cards to NFC mobile phones as a platform for the development of NFC technology business services in Serbia. The high percentage of users that approve this platform introduces the possibility for all new NFC business services to be developed on the NFC mobile platform, while pointing to the need for such services from the aspect of economy and efficiency development.
Diffusion models have been used traditionally in marketing for predicting new product/technology lifecycle dynamics, demand forecasting, and marketing strategy decision-making. This paper uses many aspects of demand forecasting. Some relate to judgment, such as Delphi, expert opinions surveys, and fuzzy logic, and others relate to quantitative methods such as the diffusion model. The main advantage of this paper is that it provides an integration of statistical and judgmental forecasts. We presented the obtained results of the forecasted number of NFC mobile phone users on the Serbian market. For the validation of the considered forecasting model we used standard statistical error measures (MAE and MAPE) as well as the Durbin-Watson test.
Such forecasting is not only important for providers introducing innovative technologies, but also for all others that provide related complementary technologies. The evaluated NFC technology innovation and imitation parameters for the Serbian market provides a good basis for the diffusion model application with the aim of providing long-term forecasts for acceptance of new technologies in the market.
